Abstract: Chitosan decorated copper nanoparticles catalysts (CSCuNPs) were synthesized via 12 reduction methods utilizing green protocol. The CSCuNPs catalysts were tested for the synthesis of 
Introduction

26
Quinolone and their derivatives have several biological activities, such as anti-malaria 1 ,anticancer 2,3
27
, anti-inflammatory 4,5 , anti-bacterial 5 , anti-asthmatic 6 , anti-platelet activity 7 ,anti-hypertensive 8
28
.Therefore, several methods have been developed for the synthesis of quinolone derivatives utilizing 29 various catalysts [9] [10] [11] [12] . Recently, green and eco-friendly synthesis have attracted much attention.
30
Numerous approaches have been established which improved green conditions to safer synthesis.
31
ultrasonication is one of the auspicious green technology in the synthesis of organic compounds 13, 14 .
32
The use of nanoparticles (NPs) in catalysis is considered to be one of the most significant principles 33 of green chemistry that is owing to a number of different reasons; the reaction time is short, 34 diminishes generation of hazardous materials, economically visible as high yields produced with low 35 cost 15 . Nanoparticles have been widely used as the catalyst support in organic transformation 16 . Our 36 previous achievements in the synthesis of different organic synthons of important biological activities 37 utilizing different nanosized solid heterogeneous catalysts under green protocol [17] [18] [19] [20] [21] [22] revealed that 38 exploring efficient, sustainable and green catalyst is crucial to achieve green sustainable perspectives.
39
To attain our goal, natural bio-polymer supported heterogeneous nano-catalysts that have been 40 utilized in recent years 23, 24 , was selected to be a catalyst support. One of the promising catalyst's particles, thus nanoparticles lose their large surface area and other benefits 29 . Chitosan as a polymer-48 based stabilizes the nanoparticles to prevent their aggregation via coordination with metal 49 nanoparticles through chelation mechanism, makes it a perfect support for metal nanoparticles 30 .
50
Gold, silver and transition metals nanoparticles such as palladium are available for the development 51 of hybrid catalyst complexes and they can also be used in chemical transformation whereas a new 52 glyoxal cross-linked chitosan Schiff base was prepared as a support material for palladium catalyzed
53
Suzuki cross coupling reactions 31, 32 . In addition, chitosan was used as support of copper nanoparticles 54 as catalyst for the C-S coupling of thiophenol with aryl halides 33 . The synthesis of Cu nanoparticles 55 using chitosan as both reducing and capping agent have been reported 34, 35 . This single step method 56 is considered to be cost-effective, convenient and eco-friendly relative to other method of preparation 57 34 .
58
In the present work, chitosan decorated copper nanoparticles catalysts were synthesized through 59 green methods 34, 35 and its application as an efficient catalyst in multicomponent reaction to the 60 synthesis of novel quinolone derivatives under ultrasonic irradiation were extensively studied. The 
82
The ultrasonic irradiation method was selected based on the advantages of this method in
83
comparison to the conventional one in enhancing the product yield in shorter reaction time.
84
Therefore, a variety of quinolines derivatives were also synthesized via this method by using the 85 highly efficient catalyst (Cu-CS NPs, 0.1 g). The optimal reaction conditions were determined to be Counts (a.u.)
2( o )
Cu-CS A NPs CS 168 
173
The morphology of Cu-decorated chitosan sample (CuNPs) described by SEM image ( 
247
Materials characterization
249
The reactions were monitored by TLC and all yields refer to isolated products. Melting points 250 were obtained by the Barnstead international 1002 melting point apparatus. IR spectra of the catalyst 251 and products were recorded for the compounds in PerkinElmer spectrum 100 FT-IR 252 spectrophotometer. 1 H NMR and 13 C spectra of products were recorded on Burker WM 400 and 850
253
MHz spectrometer using TMS (0.00 ppm). Chemical shifts (δ) are given in ppm relative to the signal 254 for TMS as standard, and coupling constants in Hz. Thermo-Microbalance TG 209 F3 (NETZSCH) 255 was used to perform thermal gravimetric analysis for the prepared samples. The sample was first 256 heated form room temperature up to 150ºC, 5ºC/min, and kept half an hour at 150ºC. Then the sample 257 temperature was raised up to 550ºC, afterwards cooled down to 40ºC at the same rate of 10ºC / min.
258
Mixture of 20 ml/min of dry air and 10 ml/min of helium was passed through during these processes.
259
PXRD patterns catalyst sample were analyzed using a Powder XRD diffractometer (Model 
276
The synthesis of Cu-chitosan nanoparticles was carried out according to two methods: Firstly:
277
Cu-chitosan NPs (Cu-Cs NPs) have been prepared via one-step synthesis green protocol. In a typical 278 method, 0.75 g chitosan dissolving in 100 ml 0.1% acetic acid (in distilled water) then 50 ml of the 
326
Ethyl -2-amino-4-(4-florophenyl)-7,7-dimethyl-5-oxo-1,4,5,6,7,8hexahydroquinoline-3 
337
Ethyl -2-amino-4-(3-nitrophenyl)-7,7-dimethyl-5-oxo-1,4,5,6,7,8hexahydroquinoline-3 
350
Ethyl-2-amino-7,7-dimethyl-5- oxo-4-(thiophen-3-yl)-1,4,5,6,7,8-hexahydroquinoline-3 
387
Ethyl-2-amino-4- (2-dimethylamino(phenyl)-7,7-dimethyl-5-oxo-1,4,5,6 
400
Ethyl-2-amino-4- (2-methoxyphenyl)-7,7-dimethyl-5-oxo-1,4,5,6,7,8hexahydroquinoline-3 
426
Conclusions
427
A series of chitosan decorated copper nanoparticles were successfully synthesized using green 
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